Effects of long-term nicorandil application on coronary arteries in conscious dogs.
Nicorandil acting as both nitrovasodilator and K(+)-channel opener was analyzed with regard to its dilator activity in large coronary arteries. In addition, it was tested for potential development of tolerance in six chronically instrumented conscious dogs that received a 5-day continuous i.v. infusion. Increasing dosages of nicorandil (3, 10, and 30 micrograms.kg-1.min-1) caused dose-dependent strong increases in left circumflex coronary artery diameter (1.3 +/- 0.4%, 5.3 +/- 2.2%, and 8.4 +/- 2.8% above control, respectively). However, 100 micrograms.kg-1.min-1 nicorandil produced substantial hypotension, reflex tachycardia, and reduction of the dilator response in large coronary arteries. During long-term nicorandil administration (10 micrograms.kg-1.min-1 i.v. for 5 days), the diameter of the left circumflex coronary artery was increased by 8.8 +/- 2.5%. This was accompanied by a decrease in mean arterial pressure of 13.3 +/- 6.4% and an increase in heart rate by 41.5 +/- 21.0% compared with controls. On the fifth day of continuous nicorandil infusion, dose-response relations for both nicorandil- and nitroglycerin-induced epicardial artery dilations were shifted to 3.5-fold higher doses. We conclude that nicorandil dilates large coronary arteries in dogs, long-term nicorandil administration does not cause a development of tolerance, long-term nicorandil administration is not associated with the development of cross-tolerance to nitroglycerin, and the small shift of the dose-response relations is considered to reflect a hemodynamic adaptation process due to long-term nicorandil exposure.